Activity and specificity of the human SUV39H2 protein lysine methyltransferase.
The SUV39H1 and SUV39H2 enzymes introduce H3K9me3, which is essential for the viability of mammalian cells. It was the aim of the present work to investigate the substrate specificity and product pattern of SUV39H2. Methylation of peptide SPOT arrays showed that SUV39H2 recognizes a long motif on H3 comprising T6-K14, with highly specific readout of R8, S10, T11 and G12 and partial specificity at T6, A7, G13 and K14. Modification of R8 and phosphorylation of S10 or T11 lead to a reduction or loss of SUV39H2 activity towards H3K9. The specificity of SUV39H2 differs from other H3K9 PKMTs, like Dim-5 or G9a, and these biochemical differences can be explained by the structures of the corresponding enzymes. Based on the specificity profile we identified additional non-histone candidate substrates in human proteins, but all of them were only weakly methylated by SUV39H2 at the peptide level. We conclude that SUV39H2 displays a high preference for the methylation of H3. Using the catalytic SET domain we show here that the enzyme prefers H3K9me0 as a substrate over H3K9me1 and H3K9me2 and it introduces the first two methyl groups into H3K9me0 in a processive reaction. SUV39H2 can transfer up to three methyl groups to lysine 9 of histone H3 but the last methylation reaction is much slower than the first two steps. We also demonstrate that the N324K mutant in the SET domain of SUV39H2 that has been shown to cause an inherited nasal skin disease in Labrador Retrievers renders SUV39H2 inactive. Differences in the circular dichroism spectra of wild type and mutant proteins indicated that the mutation causes slight structural changes.